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haemopoietic VIABILITY ASSay 

(BD FACSCanto II Flow Cytometer)
Principle

7-Amino-Actinomycin D (7AAD) is a fluorescent probe which binds to DNA. It is excluded by viable cells due to their intact cellular membranes. Cells which are dying or completely non-viable have permeable cell membranes which allow the dye to enter the cell and bind to the DNA. As a result non-viable cells are 7AAD positive. The 7-AAD fluorescence is detected in the far red range of the spectrum (655 nm long-pass filter). It has some spectral overlap with FITC and PE, requiring correct compensation settings to be established.
Viability assessment can be performed on any cryopreserved product. The assessment includes:   

· percentage of viable CD34+ stem cells or viable CD3+ T cells.
· percentage of viable CD45+ cells. 
purpose and scope
To assess percentage of viable CD34+ cells or CD3+ cells, post cryopreservation, using the BD FACSCanto II Cytometer.

Responsibilities

(Insert manufacturer’s name) staff members are responsible for performing the flow cytometer daily set up and quality control, routine maintenance and performing the assay.
REAGENTS

Dilution solution: 0.9% Saline/Albumex 4 (50:50)

CD45-FITC (Immunotech clone J33 - A07782)

CD34-PE (Immunotech clone 581 - A07776)


CD3-PE (Immunotech clone UCHT1 – A07747)

7-AAD Viability Dye (BD Pharmingen 559925)

Flow buffer: PBS with 1% BSA

Pharmlyse red cell lysis buffer (BD 555899)

EQUIPMENT

BD FACSCanto II Flow Cytometer

Vortex mixer

Pipettes

sample

Thawed sample from a cryopreserved haemopoietic product e.g. HPC(A), HPC(M), HPC(CB) or T cells.

PROCEDURE

1. If the WCC is greater than 20 x109/L, dilute sample with the saline/Albumex dilution solution. Record the dilution on the Haemopoietic Viability Form.
2. Set up one tube with: 
· 10 μL of CD45-FITC

· 10 μL CD34-PE (or CD3-PE if assaying T cells) 

· 5 μL of 7-AAD
3. Add 50 μL of sample (or sample dilution).
4. Vortex and incubate for 10 minutes at room temperature. 

5. At the end of incubation add 500 μL of flow buffer and put through the flow cytometer immediately.
FLOW ANALYSIS

1. Ensure daily set-up has been performed. Refer to Flow Cytometer Start-up and Shut-down and Flow Cytometer Quality Control.
2. Check quality control results: CS & T Beads and BD FACS 7-Color Setup Beads. 

3. Double click on BD FACSDiva Software to open program.

4. Open the BD FACSDiva software and log in

User name: (Insert user name) 

Password: (refer to Scientist-In-Charge)

5. Select “Keep Current Settings” when the CST Mismatch Window appears.  

6. In the Browser, HPC Viabilities folder and double click to open.
7. Highlight the current “month & year” folder and right click to create New Experiment.

8. Select the most recent appropriate experiment.
9. Select the number of copies required (i.e. the number of viabilities to be measured). Click OK.

10. In the Browser, highlight the imported experiment and right click to rename to include the Product Number.
11. Click on Specimen Name. Rename as “Product Number and donor’s surname (e.g. 131313 SMITH)
12. In the Browser, open the test by clicking on the + (plus) symbol. Click on the arrow. The arrow will turn green to start.
13. In the Cytometer Window:

Click on the Laser tab. Check that the FSC Area Scaling is set to 0.65.

Click on the Threshold tab. Check that the FSC parameter value is set to 50,000.

14. At the end of incubation, gently vortex the tube and load firmly onto the cytometer. 

15. Click on acquire data.

Select Flow Rate = medium

NOTE:
Events To Display = 5000

Stopping Gate is set to collect All Events.  
Events To Record = 100,000

16. Adjust the FS vs SS gate to exclude debris/red cells in bottom left hand corner. 

17. Adjust the CD45 vs SS gate to include all white cells and use it to exclude any debris. 

18. Click on Record Data. 
19. If the number of CD34+ cells is less than 200 events at completion, record more data. Select “Append” from the Warning window. 

20. The CD34 vs SS gate must include all stem cells and exclude as many dead neutrophils as possible.
21. The CD45 vs SS gate on total CD34+ cells is used to exclude any lymphocytes with high CD45. 

22. Review graphics and re-gate if required. Print results.

23. Refer to Flow Cytometer Start-up and Shut-down and Flow Cytometer Quality Control at completion of the assay.

RESULT processing
1. Non-viable cells will show a definite positive 7AAD peak. 
2. The CD45+ viability region should be placed to include all 7AAD negative events. The CD45+ Viability % refers to the % of all CD45+ cells (i.e. white cells) considered to be viable. 

3. The CD34+ viability region should be placed to include all 7AAD negative events. The CD34 Viability % refers to the % of all CD34+ events (i.e. stem cells) considered to be viable. 

4. CD3+ viability assessment is similar to the CD34+ gating strategy except that T cells have higher CD45 expression than stem cells.     

result record

1. Results are recorded on the instrument print-out.

2. Record the TNC (CD45) and CD34 or CD3 viability results on the Haemopoietic Viability Form.
3. Attach the printout to the form and forward both to the Scientist in Charge for review.
4. Store the completed form, with print-out attached, in the product file. 

form
Haemopoietic Viability Form FORM135
Reference
Quantitation of CD34 positive cells – single platform method.
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